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form of ***igf*** - or variant thereof and methods for its 

prepn. are provided. This novel syrup form of ***igf*** - 
has an ***iGF*** - ***concn*** . of at least about 250 

mg/mL, a d. of about 1.0 g/mL to about 1.2 g/mL, and a viscosity of about 
13,000 CP (cps) to about 19,000 cps, as measured at ambient temp. (23 
. degree. C). The ***igf*** - syrup is prepd. by pptg. or 

partitioning ***igf*** - from soln., preferably by adjusting 

the soln. *** pH *** or by use 0 f a so ly. enhancer to cone. ***igf*** 
- in soln. followed by removal of the soly. enhancer. The 

pptd. syrup is useful as a means of storing ***igf*** - in a 

stable form and as a means of prepg. compns. comprising biol. active 

***IGF*** - . pharmaceutical compns. and kits comprising this 

coned. ***igf*** - syrup are provided. The pptd. 

***IGF*** - syrup, ***igf*** - reconstituted 

from the ***igf*** - syrup, pharmaceutical compns., and kits 

are useful in ***igf*** - therapy directed to ***igf*** - 

-responsive conditions. 
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AB Disclosed 

* * * j * * * with 
the *** IGF *** 
the osmolarity of the aq 
prior to encapsulation. 



are multivesicular liposomes (mvls) contg. ***j GF *** 
substantially full bioavailability, wherein the 
- into the liposomes is modulated by 



component into which 
in the making of MVLs 



loading of 
adjusting 



the agents are dissolved 
the process involves 



dissolving the ***i GF *** - an osmolarity excipient, and a 

pH modifying agent sufficient to solubilize the ***i GF *** - 
in a first aq. component used during manuf. of the MVLs. To increase the 
loading of the *** IGF *** _ f t h e osmolarity of the aq. 

component used during manuf. of the MVLs is reduced, whereas the 
osmolarity of the aq. component is increased to obtain the low load 
formulations. The rate of release of the active agent into the 
surrounding environment in which the liposomes are introduced can be 
simultaneously controlled by incorporating into the lipid component used 
in the formulation at least one long chain amphipathic lipid, use of the 
long chain amphipathic lipid in the lipid component is particularly 
helpful in controlling the release rate from high drug load formulations. 
A water-in-oil prepn. was prepd. by mixing a lipid component comprising 
l,2-dioleoyl-sn-glycero-3-phosphocholine 13.20, cholesterol 19.88, 
l,2-dipalmitoyl-sn-glycero-3-phosphocholine 2.79, and triolein 2.44 mM in 
chloroform with an aq. component comprising IFG-I 20 mg/mL, sucrose 5.0%, 
and HCl 100 mM. The drug loading of the final liposome suspension was 
37.7%. 
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Insulin-like Growth Factor I ( *** IGF *** - 
protein which has a variety of metabolic functions, is 
its therapeutic benefit in several disease states. To 
blood levels in a no. of these instances, ***igf*** 
to be administered repeatedly. The development of a sustained- release 
depot delivery .system for this protein which would replace repeated 
administration was studied- Using a multivesicular liposome drug delivery 
system (DepoFoam), sustained delivery kinetics have been obsd. for 

***IGF*** - . *** IGF *** _ was successfully 

encapsulated in this system with good efficiency. The integrity of the 
encapsulated protein was maintained, as characterized by physiochem. 
(HPLC, SDS-PAGE), and by biol. methods (mitogenic activity). The 
DepoiGF-l particles were also characterized by their morphol . (particles 
were smooth, multivesicular, and there was no debris), particle size 
(ranged from 18 to 20 .mu.m), and in vitro and in vivo release kinetics of 

***IGF*** - . The DepoiGF-l particles released the protein 

drug in a sustained manner both in vitro and in vivo without a rapid 
initial release, and the released protein maintained its structural 
integrity and biol. activity. The in vitro studies in human plasma at 
37. degree. C showed that the DepoiGF-l particles released *** IGF *** _ 



), a 7.65 kD 
being evaluated for 
sustain therapeutic 
needs 



slowly over sevei^ days; 70-80% of the protein was n 
a pnarmacokine^P in vivo study, after s.c. inj^mi 



released 
_ ^ions in 

levels were sustained for 5-7^Kys with 
***IGF*** - ***i*** in the free form 
was cleared in 1 day. DepoFoam technol . provides a pharmaceutical ly 
useful system of sustained delivery for proteins, which can be extended to 
other therapeutic macromols 



6-7 days, in 

rats, ***iGF*** - ***I 
DepolGF-l formulation, whereas 



in 
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AB Disclosed are multivesicular liposomes (MVLs) containing ***igf*** - 

***l*** with substantially full bioavailability, wherein the loading of 
the ***igf*** _ into the liposomes is modulated by adjusting 

the osmolarity of the aqueous component into which the agents are 
dissolved prior to encapsulation, in the making of MVLs, the process 
involves dissolving the ***igf*** - t an osmolarity 

excipient, and a pH modifying agent sufficient to solubilize the 

***IGF*** - in a first aqueous component used during 

manufacture of the MVLs. To increase the loading of the ***igf*** - 

***I*** , the osmolarity of the aqueous component used during manufacture 
of the MVLs is reduced, whereas the osmolarity of the aqueous component is 
increased to obtain the low load formulations. The rate of release of the 
active agent into the surrounding environment in which the liposomes are 
introduced can be simultaneously controlled by incorporating into the 
lipid component used in the formulation at least one long chain 
amphipathic lipid, use of the long chain amphipathic lipid in the lipid 
component is particularly helpful in controlling the release rate from 
high drug load formulations. 
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AB insulin-like Growth Factor I ( ***iGF*** - ***i*** ), a 7.65 kD 

protein which has a variety of metabolic functions, is being evaluated for 
its therapeutic benefit in several disease states. To sustain therapeutic 
blood levels in a number of these instances, ***igf*** - 
needs to be administered repeatedly. The objective of these studies was 
the development of a sustained- release depot delivery system for this 
protein which would replace repeated administration. Using a 
multivesicular liposome drug delivery system (DepoFoam) , sustained 
delivery kinetics have been observed for ***igf*** - . 

***IGF*** - ***i*** was successfully encapsulated in this system with 
good efficiency. The integrity of the encapsulated protein was maintained, 
as characterized by physicochemical (HPLC, SDS-PAGE), and by biological 
methods (mitogenic activity). The DepoiGF-l particles were also 



characterized by their morphology (particles were smooth, multivesicular, 

particle 

vitro and in vivo release kinetics of ***igf*** - ***i*** . The 



and there was no debris), particle size (ranged from 18 to 20 mum), and in 



DepolGF-l particles released the protein drug in a sustained manner both 
in vitro and in vivo without a rapid initial release, and the released 
protein maintained its structural integrity and biological activity. The 
in vitro studies in human plasma at 37 degreeC showed that the DepolGF-l 
particles released *** IGF *** _ s i 0 wly over several days; 

70-80% of the protein was released in 6-7 days, in a pharmacokinetic in 
vivo study, after subcutaneous injections in rats, ***igf*** - 
levels were sustained for 5-Y days with DepolGF-i formulation, whereas 

***IGF*** - in the free form was cleared in 1 day. DepoFoam 

technology provides a pharmaceutical ly useful system of sustained delivery 
for proteins, which can be extended to other therapeutic macromolecules. 
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